ABSTRACT: Positive effects of yeast concentrate on immunity and performance of weaned piglets have been reported. However, the effects on innate immunity were not examined. Natural antibodies (NAb) are part of innate immunity and have been related to health and survival in fi sh, poultry, rodents, and man. Yeast cell walls may also affect innate immunity of weaned piglets. We studied the effect of Nuklospray ProHealth containing a spray dried blend of dairy-based feed ingredients, vegetable fats, and processed yeast cell walls as protein source on NAb levels and performance of weaned piglets. A total of 120 piglets weaned at 28 d of age were assigned 2 treatments comprising a control diet and an experimental diet with the test product. Piglets were housed in groups of 6 during the fi rst 4 weeks after weaning. Blood samples of 20 healthy nonmedicated piglets per treatment were taken at days 0, 14, and 28 after weaning and analyzed for NAb levels binding keyhole limpet hemocyanin by an indirect ELISA procedure. Performance parameters also were determined. Overall, the experimental diet tended to improve feed intake (574 vs. 522 g/d; P < 0.1), ADG (449 vs. 412 g/d; P < 0.1), and fi nal BW (21.4 vs. 20.3 kg; P = 0.08) compared to the control diet. No differences were found in feed conversion ratio or fecal score. At day 0, no differences in NAb levels were found, but on day 14 after weaning, NAb levels of piglets fed the experimental diet were signifi cantly higher than of piglets fed the control diet (2.05 vs. 1.70; P < 0.05). On day 28 after weaning no differences were found. These results indicate that day 14 postweaning levels of NAb as a parameter of innate immunity were improved and indicate a tendency for improvement of postweaning performance of piglets fed diets supplemented with Nuklospray ProHealth.
INTRODUCTION
One way to improve postweaning piglet performance is to provide the piglets with an easily digestible diet during the prestarter period. However, another possible method is to improve health status of the piglet. It has also been shown that the inclusion of yeast cultures and cell wall products improved performance of weaned piglets (van der Peet-Schwering et al., 2007) . This effect may be the result of stimulation of immunocompetence. Therefore, addition of yeast products may positively affect postweaning performance via the immune system. One part of the immune system of piglets that may be triggered is the innate immune system. Natural antibodies (NAb) are part of the innate immune system that respond to nonspecifi c targets, acting as a fi rst line of defense (Star, 2008) . Relationships have been found between survival and NAb in poultry, human, and rodents. Therefore, measuring the level of NAb in weaned piglets can be used as a parameter to study the potential effects of yeast concentrate on health status of weaned piglets. Nuklospray is a blend of dairybased feed ingredients and vegetable fats that may positively affect health and improve postweaning piglet performance. Therefore, the aim of this study was to determine the effect of Nuklospray Health containing yeast concentrate on postweaning piglet performance and immune status.
MATERIALS AND METHODS
A total of 120 piglets [Tempo (TOPIGS, Helvoirt, The Netherlands) × (Great Yorkshire × Finnish Landrace)] from the Schothorst Feed Research herd were used. At weaning (at approximately 28 d of age), piglets were housed in groups of 6 animals in fl at deck batteries (2.00 by 1.13 m) with partially slatted fl oors in climate-controlled units. The experimental setup was a randomized block design and comprised 2 treatments: a control treatment and an experiment treatment containing Nuklospray ProHealth. A randomization process was used to allocate piglets to treatments based on weaning weight and gender. The experiment consisted of 10 replicate pens. Piglets were fed a phase 1 diet during weeks 1 and 2 and a phase 2 diet during weeks 3 and 4 after weaning. Piglets had ad libitum access to feed and drinking water. Sweet whey powder in the control diet was substituted by 10% of the test product in the experimental diet. Both the phase 1 and phase 2 diets were cereal based. For all replicates the following performance criteria were monitored: BW of piglets per pen at days 0, 14, and 28 after weaning, feed intake (FI) per pen from days 0 to 14 and 14 to 28 after weaning, and fecal consistency scored per pen twice a week on a scale from 1 to 10 (1 = liquid feces and 10 = hard and dry feces). Average daily gain and feed conversion ratio (FCR) were subsequently calculated. In order to examine the potential effect of yeast concentrate on the immune status, blood samples taken on day of weaning and day 14 and day 28 after weaning of 20 healthy, nonmedicated piglets were selected. The blood samples were analyzed for the level of NAb binding to keyhole limpet hemocyanin (KLH) by an indirect ELISA procedure. Data were analyzed as a randomized design by ANOVA using GenStat for Windows (10th version). Pen and piglet were used as experimental units for performance and innate immunity, respectively. The statistical model was as follows: Y ij = μ + replicate i + treatment j + error ij , in which Y ij represents the dependent variable, μ represents the overall mean, replicate i represents the replicate effect (i = 1-10 for performance and 1-20 for innate immunity), treatment j represents the treatment effect (j = 1,2), and error ij represents the residual error.
RESULTS
Overall, inclusion of yeast concentrate tended (P < 0.1) to improve FI and ADG of piglets (Table 1) . During the fi rst 2 weeks after weaning the inclusion of yeast concentrate tended (P < 0.1) to affect FI and ADG. In weeks 3 and 4 the inclusion of yeast concentrate also tended (P < 0.1) to increase FI. Final BW of piglets at 28 d after weaning tended (P < 0.1) to be higher for piglets on the diet containing the yeast concentrate compared with piglets on the control diet. At day of weaning (day 0), NAb titers did not signifi cantly differ between the 2 treatments (Table 1) . At day 14, however, the NAb titer to KLH was higher (P < 0.05) in piglets fed the diet containing the test product with yeast cell walls. At day 28 after weaning, no signifi cant difference in NAb titers were found.
DISCUSSION
In the current study, positive effects of a yeastenriched diet on day 14 postweaning innate immunity and a tendency for improvement in growth performance were found. Other studies have described positive effects of yeast inclusion on postweaning performance (van der Peet-Schwering et al., 2007) . Van der Peet-Schwering et al. (2007) found a higher ADG and an improved FCR when diets were supplemented with yeast concentrate. In contrast to the present study, van der Peet-Schwering et al. (2007) found no differences in FI whereas ADG was improved during weeks 2 to 5 after weaning but not during the fi rst 2 weeks. A possible explanation for the higher FI observed in the current trial is the fact that the yeast concentrate was included in the diet together with high amounts of dairy products (Nuklospray). Also, the source and processing of the yeast concentrate may explain differences in response between trials.
A possible explanation for the tendency for improved performance of the piglets on the yeast-enriched diet is the immune status of the piglets. In the current study signifi cant differences were found in NAb levels at 2 weeks after weaning but at 4 weeks after weaning no differences were found. These results indicate that innate immunity in piglets fed the yeast-enriched diet develops faster as levels are already higher at day 14. It is generally accepted that yeast can modulate immunity but results have been contradictory. This is the fi rst study in which NAb have been analyzed in relation to yeast supplementation but in several other studies the effects of yeast or β-glucans, present in yeast, on immune development have been studied. Sauerwein et al. (2007) , for example, found no effect of 0.03% yeast supplementation on innate immunity. Li et al. (2005) found that the humoral antibody response to ovalbumin was higher in the β-glucan-supplemented treatment compared to the control treatment on day 21 but not on day 28, indicating an enhanced immune defense. These results are similar to the results obtained in the current study for NAb. In conclusion, a yeast-enriched product (Nuklospray ProHealth) supplemented to diets of weaned piglets tended to improve growth performance but improved day 14 postweaning innate immunity, expressed as NAb levels.
